Abstract. Rates of amicable and agonistic behaviour are not correlated either within or between two colonies of Marmota flaviventris nor is there any consistent pattern of rates being higher in one colony than in the other . Rates of social behaviour are related to population density, the age-sex structure of the population, the individual behavioural characteristics of the residents and potential recruits, the way in which space is shared, and the number of years residents have lived together .
The social and population biology of the yellow-bellied marmot (Marmota flaviventris) have been intensively studied (Armitage 1962 (Armitage , 1965 (Armitage , 1973 (Armitage , 1974 Downhower & Armitage 1971 ; Armitage & Downhower 1974) . These studies revealed considerable variation in social behaviour which has been incorporated into a model of population regulation (Armitage 1975) . Furthermore, each marmot has a behavioural profile which affects not only its relationship with other marmots but also the spatial distribution and population dynamics of marmots (Svendsen 1974) . Barash (1973a Barash ( , 1974 suggested that social behaviour of marmots is closely related to those ecological variables correlated with length of growing season . Yellow-bellied marmots living at 3850 m were smaller and more sociable than those living at 2650 m . However, Armitage, Downhower & Svendsen (1976) found no difference in body weights of marmots living at 2900 and 3400 m when weights were compared at the same time in the annual cycle . Furthermore, my studies reveal wide variation in behaviour from year to year in the same colony and in the same year among colonies at the same elevation. The purpose of this paper is to describe the nature of this behavioural variety .
Methods
The marmot colonies chosen for detailed analysis are located in the East River Valley, Colorado, at an elevation of 2900 m . The precise location of the colonies, habitat descriptions, methods of handling, marking, and observation, and delineation of home ranges were detailed elsewhere (Armitage 1973 (Armitage , 1974 (Armitage , 1975 . Observations were concentrated between 06 .00 and 10.00 and 16 .00 and 19.00 hours (M.S .T.) when marmots are most active (Armitage 1962) .
585
The data reported herein were obtained from 1962 to 1971, inclusive . Each year observation began about 5 June and concluded about 15 August . However, in 3 years observations began as early as 8 May and concluded when animals hibernated in mid-September or early October .
All social behaviour was recorded directly into a field notebook and later categorized as amicable or agonistic . Amicable behaviour includes greeting and mutual or allogrooming ; agonistic behaviour includes alert, flight and chase . Descriptions of these behaviour patterns and the rationale for categorizing them as amicable or agonistic were presented elsewhere (Armitage 1973 (Armitage , 1974 . Briefly, amicable behaviour patterns are those that bond ; 66 of amicable behaviour patterns were greetings . Agonistic behaviour patterns repel other members of the population ; 78% of agonistic behaviour patterns were flights or chases . Marmots were classified as juveniles (young in their first summer of life), yearlings (animals in their second summer of life) and adults (all animals in their third summer of life or older) . Rates of agonistic and amicable behaviour, mean number of residents, and the distribution of social interactions among selected age-sex groups were plotted against time (Figs 1 and 2) . Juvenile behaviour is excluded from this report for two reasons. First, social behaviour among juveniles and between juveniles and older animals is predominantly amicable so that rates of amicable behaviour are unduly influenced by the number of young present, which may be zero in some years. Second, juvenile behaviour is difficult to compare between colonies because much of the juvenile behaviour at colony 5 occurred behind dense vegetation which made obtaining accurate rates impossible and the
